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SUMMARY
Twenty anaesthetic roomsand operating theatresin Northern Ireland were visited
in both 1990 and 1992. Data was collected on the availability and use ofanaes-
thetic monitoring. In the anaesthetic rooms there werefewpulse oximeters. In the
theatres more monitors were available and in use. Some change in practice had
occurred between 1990 and 1992, notably an increase in the monitoring of
ventilation, and in the availability ofprinterfacilities fordocumentation ofanaes-
thetic records.
INTRODUCTION
In 1985 the Harvard-affiliated hospitals in Boston USA adopted standards for
the monitoring of patients during anaesthesia.' These included the continuous
presence ofanaesthesia personnel during the anaesthetic, measurement of blood
pressure and heart rate at least every five minutes, continuous display of the
electrocardiogram, continuous monitoring of ventilation and circulation, use
of an inspired oxygen monitor, a breathing system disconnection monitor for
use during mechanical ventilation, and the availability of patient temperature
measurement. In the UK similar standards were advocated by the Association of
Anaesthetists.2 In 1989 Eichhorn presented a summary of the experience of the
Harvard departments before and after adoption of these monitoring standards.3
In a review of over a million anaesthetics he found that unrecognised hypoventil-
ation was the most common cause of major intraoperative accident and injury,
and suggested that the end-tidal carbon dioxide analyser was the best monitor of
ventilation.
More specific guidance on monitoring has been given byMcKay and Noble.4 Inan
analysis of critical incidents in over 4,000 anaesthetics they reported that arterial
oxygen desaturation was the commonest adverse physiologic change. A critical
incident was recorded when an unexpected physiologic deterioration requiring
intervention by the anaesthetist to prevent a likely bad outcome was signalled
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first by a pulse oximeter, and they recommended that a pulse oximeter be used
for every anaesthetic. The UK confidential enquiry into perioperative deaths of
1987 also commented on the infrequent monitoring of end-tidal carbon dioxide
concentration during anaesthesia, and also recommended that a peripheral nerve
stimulator be readily available for the monitoring of neuromuscular blockade.5 In
the expectation of fewer claims and reduced payouts some malpractice liability
insurers in the USA granted discounts on premiums,6 but others expressed
caution.7-'0 Orkin pointed out that minimal monitoring standards were likely
to have minimal effect, because they merely required adherence to accepted
practice8; with reference to pulse oximetry, Fairley stated that we do not know
the threshold values of oxygen saturation at which physiology gives way to
pathology.9 In an editorial review of anaesthetic mortality in perspective, Keats
found no evidence that improved patient monitoring had resulted in decreased
mortality.10 Very large numbers are required to demonstrate a difference in these
already low mortality rates, and even Eichhorn's figures of over a million anaes-
thetics fail to show a statistically significant reduction in mortality.3
The purpose of this audit was to ascertain the degree of professional compliance
with these standards of monitoring, in both the anaesthetic room and the theatre,
rather than to demonstrate the value of these standards in the reduction of
morbidity and mortality. Data was collected over a period oftwo months in 1990,
and in 1992.
METHODS
Consultant anaesthetists in the Northern and Eastern Health and Social Services
Boards in Northern Ireland gave consent to the random visitation of a junior
anaesthetist to operating theatres during scheduled working hours. A form was
designed to document the nature of monitoring available in the anaesthetic room
and in the theatre, and the actual use of appropriate monitoring in theatre.
In 1990 nine separate hospital sites were visited. Data was recorded only in the
operating theatres and anaesthetic rooms which were in use in a given afternoon
session, but other theatres within the same theatre blocks were also visited
to determine whether a similar standard of monitoring was available. In 1992
the same theatres were visited on the same afternoon sessions. Paired data
from 20 operating theatres was recorded during established operations under
general anaesthesia, when the anaesthetist concerned had no prior warning of
the assessment. For the purpose of the audit end-tidal carbon dioxide analysers,
disconnection alarms, and pulse oximeters were considered appropriate monitors
to use, if available, and peripheral nerve stimulators in patients who had received
muscle relaxants.
RESULTS
Facilities for the recording of an electrocardiogram and arterial blood pressure
were available in all anaesthetic rooms, both in 1990 and 1992. Automatic
arterial blood pressure recorders were present in only 75% in 1990, and in 80%
in 1992. There was a lack of oxygen saturation monitors, which were available in
10% in 1990, and 20% in 1992, and no more than 10% had an end*tidal carbon
dioxide analyser.
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TABLE I
Monitoring in the theatre
Anaesthetic monitor Number available and in use
1990 1992
Electrocardiograph 20 (100%) 20 (100%)
Automatic arterial blood pressure 20 (100%) 20 (100%)
Pulse oximeter 17 (85%) 20 (100%)
End-tidal carbon dioxide analyser 9 (45%) 13 (65%)
Inspired oxygen analyser 14 (70%) 16 (80%)
Peripheral nerve stimulator 1 (5%) 1 (5%)
Expired minute volume 11 (55%) 16 (80%)
Anaesthetic agent monitor 6 (30%) 12 (60%)
Disconnection alarm 16 (80%) 19 (95%)
Central venous pressure 3 (15%) 2 (10%)
Temperature 2 (10%) 2 (10%)
Urine output 3 (15%) 3 (15%)
Standards of monitoring were higher in the theatres. In 1992 all anaesthetists
were monitoring arterial blood pressure, the electrocardiogram, and oxygen
saturation. The number of end-tidal carbon dioxide analysers, inspired oxygen
analysers, ventilation monitors, anaesthetic agent monitors and disconnection
alarms had risen (Table 1). Some monitors were not in favour; the simple prae-
cordial stethoscope was not used at all in either year, and a peripheral nerve
stimulator was used in not more than 20% of anaesthetics in which muscle
relaxants had been given. Use of more invasive minitoring was similar in 1990
and 1992.
There was an increase in the availability of printer facilities for automated record-
ingofmonitor data. In 1992 60% oftheatreshad printerfacilitiesfortherecording
of data from the electrocardiogram, automatic arterial blood pressure monitors,
or pulse oximeters, compared to only 5% of theatres in 1990. Anaesthetic
ventilators with built-in monitoring capabilities were more common in 1992.
Demographic data is presented in Table 11. The operations and patient ages were
similar in 1990 and 1992, and there was no difference in thegrade or numbers of
anaesthetic staff on duty.
DISCUSSION
This study suggests that monitoring facilities in the anaesthetic room are poor,
with pulse oximetry available in only one out of five units. Some consider the
pulse oximeter to be the single most important monitor in the anaesthetic room,4
and as the majority of patients had anaesthesia induced in the anaesthetic room,
it follows that an improvement in clinical practice is possible. The choices are to
ignore the problem, to stop anaesthetising in the anaesthetic room, or to equip
the anaesthetic room to a standard comparable to the theatre. The last involves
considerable expense, so the second choice is the most favourable. The role of
the anaesthetic room in modern anaesthesia seems to be diminishing.
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TABLE II
Demographic data
Subspecialty Frequency
1990 1992
General surgery 6 6
Orthopaedic surgery 3 3
Gynaecological surgery 4 3
Vascular surgery 2 2
Urological surgery 1 2
Cardiac surgery 1 1
Plastic surgery, dental surgery, ENT and eye surgery 3 3
Anaesthetist: patients ratio 1*3 1*25
Anaesthetist by grade
Consultant 16 16
Senior registrar, registrar 6 4
Senior house officer 4 5
Patients by age
0-15 years 1 1
16-30 years 4 5
31-60 years 6 5
61 -80 years 9 9
In theatre, more of the basic and the complex monitors are available. More
end-tidal carbon dioxide analysers are used, providing valuable information
on ventilation, rebreathing, cardiac output, and in particular the position of the
endotracheal tube. The resurgence in popularity of closed circuit anaesthesia has
produced the need for increasingly sophisticated ventilation monitors, which are
often built in to the newer generation of machines, providing data on expired
minute volume, tidal volume, and anaesthetic agent concentration. The last is of
considerable importance in a closed circuit at low gas flow. Although almost all
theatres used these monitoring methods, there were exceptions, notably the lack
of use ofthe peripheral nerve stimulator. Only a few anaesthetists monitor neuro-
muscular blockade, perhapsduetotheincreasing useofthe shorter acting muscle
relaxants vecuronium and atracurium. The use of the praecordial stethoscope is
also on the wane, despite some indication for its use, particularly in children.
There is an increasing diversity of monitoring devices available, and these are
being accepted as useful weapons in the armoury of the modern anaesthetist. In
anaesthetic audit we must set ourselves a standard of clinical practice to strive
towards. With regard to standards of anaesthetic monitoring, we are performing
reasonably well, but there is still room for improvement.
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